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(54) Video filming scene correction 



(57) A method of filming a scene with a video camera whereby the brightness and/or colour of at least one 
selected area of a video Image is adjusted by processing 20 the video image data representing the video 
image prior to the video amplifier stage of the video camera. There is also provided a video apparatus having 
a processing means connected between the imaging device and the video amplifier and processor of a video 
camera. 
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VIDEO FILMING METHOD AND APPARATUS 

The present invention relates to a video filming 
method and apparatus • It has particular use in the filming 
5 of a non-uniformly lit scene, such as one lit by a variety 
of light sources of different intensities or colour 
temperatures or such as one where certain parts of the scene 
are shielded from one or more of those light sources. 

In any scene, there may well be different sources of 
10 light, each contributing its own colourisation and intensity 
to the various areas of the scene. This is true especially 
of scenes outside the controlled environment of a TV studio. 

Typically, the chain of filming equipment comprising 
cameras, processors, etc is set up to handle only the most 
15 critical area of a scene. This has the result that the 
displayed image may contain colour casts and shading, 
"burnt-out" areas of highlights, areas of lost detail, etc. 

These problems may arise outside, for instance, as a 
result of bright sunshine, or inside, as illustrated in 
20 Figure 1 of the accompanying drawings. 

Figure 1 illustrates a typical indoor scene. The 
scene is illuminated by a combination of light sources 
including daylight, fluorescent tubes and tungsten lamps. 
Shadows are cast by these mixed sources, resulting in areas 
25 of the scene being illuminated to different proportions by 
the various light sources. 

With the illustrated scene, some areas will bj^. 



illuminated by the high intensity daylight source and others 
by the lover intensity artificial lamps. This will result 
in a range of luminance which would be too great to be 
rendered correctly by a TV camera and system. Furthermore, 
5 illumination by daylight will be blue for a camera set for 
the 3200 'K colour temperature of studio cast and lighting. 
Similarly, illumination by the fluorescent tubes will 
influence the colour of the image, since they have a line 
spectrum output in the range of 2900*K to 8900'K. 

10 Previously, as illustrated in Figure 2 of the 

accompanying drawings, these problems have been dealt with 
by the use of additional corrective lighting, together with 
colour and neutral density filters. By correcting the 
variable light levels and colour temperatures of the mixed 

15 sources, a scene may be produced which, when viewed through 
the television system, will give an acceptable result. In 
particular, neutral density filters may be placed over the 
windows to reduce the luminance level of the daylight 
source, colour correcting filters, may be placed over the 

20 windows and fluorescent tubes to match the desired colour 
temperature (fluorescent tubes tend to cause a magenta 
colour cast) , bulbs may be replaced with colour corrected 
types and, finally, additional lighting may be added to 
reduce the loss of detail in shadows. 

25 This known method tends to reduce the ambient feel of 

a set or location. It is also costly as a result of the 
wide selection of filters required and the significant time 
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needed to set up a correctly balanced scene. Furthermore, 
this method is not well adapted to reacting to changes in 
the scene, eg. resulting from panning of the camera across 
the scene or daylight changing with time of day or weather 
5 conditions. 

Hence, it is an object of the present invention to 
provide an improved system of filming such scenes. 

According to the present invention there is provided a 
method of filming with a video camera having an imaging 
10 device for producing video image data representing the video 
image and a video amplifier stage the method comprising: 

adjusting the brightness and/ or colour of at least 
one selected area of the video image by processing the video 
image data prior to its processing by the video amplifier 
15 stage of the video camera. 

According to the present invention there is also 
provided a video apparatus comprising: 

a video camera having an imaging device for producing 
video imag e- data~reg^ 

^selection means for enabling an operator to designate 
'Selected area of the video image and enter information\^ 
regarding the brightness and/or colour of the selected area; 

processing means connected to the imaging device and 
the selection means for processing the video image data of 
25\the selected area so as to adjust the brightness and/or 
colo^ir of the selected area according to the ent^r^ 
informatiofr;--.4nd 
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a video amplifier and processor connected to the 
output of the processing means. 

According to the present invent ion « there is also 
provided a video camera device for use with a video camera i 
5 having an imaging device for producing video image data 

representing a video image and having a video amplifier and 
processor, the device being adapted for insertion into the 
camera and being arranged for connection to the output of 
the imaging device and the input of the video amplifier and 
10 processor, the device comprising: ^ 

processing means for processing video image data of a 
selected area of the video image so as to adjust the 
brightness and/or colour of the selected area. 

Thus, with the present invention, the need to change a 
15 scene by introducing filters, changing light sources and 
introducing new light sources is not necessary. By 
processing the video image signal, it is possible to allow 
selective correction by an operator of luminance and 
chrominance abberations within the scene so as to render the 
20 image acceptable. 

Furthermore, by doing this processing directly after 
the video image data is produced by the imaging device and 
before any restrictions on its dynamic range are imposed by 
the video amplifier and processor, loss of detail, which 
25 would occur if processing was carried out at a later stage, 
is avoided. 

The present invention will be more clearly understood 
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from the following description given by way of example only, 
with reference to the accompanying drawings in which: 

Figure 1 illustrates a typical scene having mixed 
light sources; 

5 Figure 2 illustrates the corrective measures taken 

according to the prior art; 

Figure 3 illustrates an overall system embodying the 
present invention; 

Figure 4 illustrates an embodiment of the present 

10 invention; and ^ 

Figure 5 illustrates an embodiment of the present 

invention in a video camera. 

Figure 3 illustrates schematically a system including 
a signal processing unit 2 embodying the present invention* 

15 The signal processing unit 2 receives a video signal from an 
imaging device 1 and is controlled by any suitable control 
panel 7 including, for instance, keys, a joystick, a tracker 
ball or a mouse. 

In the system of Figure 3, the signal processing unit 

20 2 is connected to recording devices 3 and 4 so as to record 
both processed and unprocessed signals. Furthermore, it is 
connected to a display device 5 and a measurement display 
device 6, for displaying respectively the image signal and a 
measurement signal. However, in a preferred embodiment of 

25 the present invention as illustrated in Figure 5, the signal 
processing unit 20 is supplied with a video signal from the 
imaging device 1 of the video camera and passes its output 



back to the video amplifier of the video camera. 
Preferably, it comprises an additional circuit board for 
insertion into the video ceunera itself. In this way, the 
signal processing unit makes use of the output processing of 
5 the video camera, such that the video camera may be 

connected to recording devices and display devices in a 
normal way. 

The signal processing unit 2 will now be described 
with additional reference to Figure 4 . 

10 The video signal input to the signal processing unit 

20 is input to the metering and movement detection unit 21. 
As illustrated, the unprocessed signal is also sent on in 
parallel, for instance to the video amplifier of Figure 5 
without further processing. However, a switch may be used 

15 to selectively supply or by^-pass the signal processing unit 
20. 

The metering and movement detection unit 21 supplies 
information regarding the video image to a control and 
computation unit 25. In the preferred embodiment, the video 
2 0 image is processed as red, green and blue components. Thus, 
as illustrated in Figure 4, the metering and movement 
detection unit 21 is connected to the RGB frame store 22 for 
supplying the red, green and blue components to the KGB 
frame store 22. 

25 The RGB frame store 22 is controlled by the control 

and computation unit 25 and supplies the red, green and blue 
components of the video image to a multiplier 23 which is 
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also under the control of the control and computation unit 
25. In this way, the control and computation unit 25 can 
individually cause portions of the red, green and blue 
components of a video image to be scaled such that the 
5 luminance and chrominance of the video image may be adjusted 
on a pixel by pixel basis* 

The multiplier 23 supplies the red, green and blue 
components to an output conditioning unit 24 which may 
include additional video processing and a feed back to the 
10 control and computation unit 25 to ensure correct 
processing. 

The output conditioning unit 24 then supplies the 
processed signal for further processing, for instance as 
illustrated in Figure 5, and then recording. 

15 An output of the conditioning unit 24 is also 

supplied, via an adder 28, to the display device 5. The 
adder is used to combine text, cursor and window information 
with the process signal output. The text, cursor and window 
information is generated by a text, cursor and window 

2 0 generator 27 under the control of the control and 

computation unit 25. It causes the video image to be 
displayed together with text, cursors, outlining, etc. 

Preferably, a memory 26 is connected to the control 
and computation unit 25 so that information regarding 

25 correction of the various areas of the video image may be 
stored . 

In operation, the control panel 7 is used in 
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conjunction with the control and computation unit 25, the 



text, cursor and vindajwugenerator 27 and rhe-adder 28 to 
identif^and select areas of concern on the display device^ 
5* This is most simply achieved by the operator moving a 
cursoV on the display device so as to draw a line outlining 
those arfeas-*__ 




Preferably, the control and computation unit 25 then 
operates in conjunction with the metering and movement 
detection unit 21 to search for colour or brightness 
10 transitions in the vicinity of the boundary marked out on 
the display device 5. In this way, the operator need only 
approximately identify the areas requiring adjustment for 
the control and computation unit 25 to establish the precise 
boundaries. 

15 Once an area has been selected in this way, the 

control and computation unit 25 may establish from the 
metering and movement detection unit 21, the brightness and 
colour temperature of the light source. For the convenience 
of the operation, these values may be displayed on 

2 0 measurement display device 6 in the Figure 3 embodiment or 
included as text with the video image in the Figure 4 
embodiment. Furthermore, if necessary, these values may be 
stored in memory 26, together with information regarding 
position of the selected area in question. 

25 On the basis of the colouring and brightness of the 

selected areas of the image on the display device and/or the 
measured colour temperatures and brightness, the operator 
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may then adjust the image as required. For instance, a 
selected area which is too bright may have the brightness of 
its pixels reduced so as to prevent subsequent clipping and 
loss of detail. Thus, according to the input from the 
5 control panel 7, the control and computation unit 25 may 
calculate the required multiplication factors for the red, 
green and blue components so that the multiplier 23 may 
apply those factors to pixels within the selected area. 

It is preferable that the device employs some fuzzy 
10 logic so that, particularly where there is no sharp ^ 
transition between areas of differing illumination, the 
correction factors are applied to the video image so as to 
give a smooth transition in the image. 

Once the areas have all been selected in this way, the 
15 control and computation unit 25 operates in conjunction with 
the metering and movement detection unit 21 and memory 26 so 
that as areas of the image move, the correction factors 
stored in the memory 26 may be applied to the pixels 
corresponding to the selected area in its new position. 
2 0 The memory may store data for an entire scene such 

that it may be recalled at some later date when a similar 
scene is being filmed. 

Preferably, the control and computation unit 25 in 
conjunction with the metering and movement detection unit 21 
25 responds to changes in colour or brightness of the selected 
areas so that if an object moves into shadow or illumination 
of a different colour temperature, the operator is alerted 



or the correction factors automatically cancelled. 

It is also possible to provide different correction 
factors for the same object (selected area) in different 
positions. The memory 26 may store the correction factors 
5 and positions so that when the object moves between those 
approximate positions, the correction factors may be changed 
in turn with interpolation at the intervening positions. 
Ideally, the interpolation is responsive to the detected 
colours and brightness of the selected areas, such that a 

10 correction factor is changed as the colour/brightness of a 
selected area changes. 

Although movement of objects within the image may be 
detected electronically, for instance by means of edge 
detection, it is also possible to detect movement of the 

15 camera and use this information to provide information 

regarding movement of objects as viewed by the camera. For 
example, transducers may be provided to detect tilting and 
panning of the camera and also to detect zooming of its 
lenses. The output of such transducers can then be used to 

20 predict how the filmed image will change. 
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CLAIMS 



1. A method of filming with a video camera having 
an imaging device for producing video image data 

5 representing the video image and a video amplifier stage the 
method comprising: 

adjusting the brightness and/or colour of at 
least one selected area of the video image by processing the 
video image data prior to its processing by the video 
10 amplifier stage of the video camera • 

✓ 

2. A method according to claim 1, comprising 
accounting for variations in colour and/or brightness 
between different areas of the video image by selecting an 
area and applying said processing to the selected area. 

15 3. A video apparatus comprising: 

a video camera having an imaging device for 
producing video image data representing a video image; 

selection means for enabling an operator to 
designate a selected area of the video image and enter 
20 information regarding the brightness and/or colour of the 
selected area; 

processing means connected to the imaging device 
and the selection means for processing the video image data 
of the selected area so as to adjust the brightness and/or 
25 colour of the selected area according to the entered 
information; and 

a video amplifier and processor connected to the 
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output of the processing means. 

4. A video camera device for use with a video 
camera, having an imaging device for producing video image 
data representing a video image and having a video amplifier 

5 and processor, the device being adapted for insertion into 
the amplifier and being arranged for connection to the 
output of the imaging device and the input of the video 
amplifier and processor, the device comprising: 

processing means for processing video image data 
10 of a selected area of the video image so as to adjust the 
brightness and/or colour of the selected area. 

5. A video apparatus comprising: 

a video camera with an imaging device for 
producing video image data and a video amplifier and 
15 processor; 

a video camera device according to claim 4 ; and 
selection means for enabling an operator to 
select an area of a video image and enter information 
regarding the brightness and colour of the selected area* 

20 6. An apparatus according to claim 3 or 5 further 

comprising a display device for displaying video image data 
output by the video amplifier and processor, the selection 
means being arranged to enable an operator to select an area 
of the video image by indicating the area on the display 

25 device. 

7. An apparatus according to claim 6 wherein the 
selection means comprises at least one of a plurality of 
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keys, a joystick, and a pointing device such as a track ball 
or mouse for controlling an on-screen-cursor displayed on 
the display device. 

8« An apparatus according to claim 6 or 7 wherein 
5 the selection means comprises means for searching for 

brightness and/or colour transitions in the vicinity of the 
boundary of the selected area by analysing video image data 
output from the imaging device and means for redefining the 
selected area as being bounded by the transitions. 
10 9. An apparatus according to any one of claims 3 

and 5 to 8 further comprising means for measuring the 
brightness and/or colour temperature of the selected areas. 

10. An apparatus according to any one of claims 3 
and 5 to 9 wherein the processing means is operative to 

15 calculate, in response to the entered information for each 
respective selected area, correction parameters for 
adjusting the brightness and/or colour of pixels in the 
respective selected area. 

11. An apparatus according to claim 10 further 

20 comprising a memory for storing the correction parameters of 
respective selected areas. 

12. An apparatus according to any one of claims 3 
and 5 to 11 further comprising movement detection means for 
detecting movement of selected areas between successive 

2 5 frames. 

13. An apparatus according to claim 12 when 
appendant to claim 11 wherein the memory is arranged to 
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store, for each selected area, a plurality of correction 
parameters for a plurality of respective positions of the 
selected area within the video image and wherein the 
processing means is arranged to adjust the brightness and/ or 
5 colour of a selected area in accordance with the position of 
the selected area. 

14 . An apparatus constructed and arranged 
substantially as hereinbefore described with reference to 
Figures 3, 4 and 5 of the drawings. 
10 15. A method of filming substantially as 

hereinbefore described with reference to and as illustrated 
by Figures 3, 4 and 5 of the accompanying drawings. 
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